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THE REALIZATION OF AN EDUCATIONAL PROGRAM
FOR IMPROVING ENERGY EFFICIENCY
IN THE FURNITURE INDUSTRY

Herbert M. Eckerlin and Albert S. Boyers
North Carolina State University
Raleigh, North Carolina

Abstract
A new educational program in energy conservation has been developed by North
Carolina State University for the furniture industry. This paper describes the
development, implementation, and content of the program and presents some typ
ical workshop problems applied to the furniture industry. Some measures of the
effectiveness of this program are discussed and some important elements contrib
uting to the success of the program are identified.
1.

INTRODUCTION

through individual exercises, case studies, and

The Industrial Extension Service (IES) of the

group discussion.

School of Engineering of North Carolina State

Educational programs in energy conservation tend

University has developed a new educational

to be applicable to people sufficiently knowl

program in energy management for one of North

edgeable in energy conservation to extend their

Carolina's major industries —

own abilities.

Industry.

the Furniture

This educational program, titled the

As a general rule, these programs

do not reach the smaller companies that often

"Energy Caucus", focuses on the establishment,

operate without trained engineers.

implementation, and operation of a company-

companies in the furniture industry fall in this

operated energy conservation program.

It is

category —

designed specifically for persons responsible

Numerous

they recognize that energy waste is

a problem, but they do not have the technical

for (or interested in) energy management in

expertise to implement an energy conservation

their companies.

program.

During the caucus, practical

energy conservation techniques are applied to

It is in response to this need that the

"Energy Caucus" was developed.

the machinery and buildings normally used in
the furniture industry.

The techniques are

The program was designed for persons with a

presented at a technical level representative of

technical inclination, but who may not have a

the industry.

college degree.

Emphasis is placed on actual

A person does not have to be

workshop sessions in which each participant has

technically sophisticated or proficient in

an opportunity to learn the basic concepts

complex mathematical procedures to be able to
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participate in or benefit from this workshop.

to stay in business.

The only prerequisites are that the participant
have (i) a working knowledge of some plant

After considerable discussion, it was agreed that

equipment (boilers, motors, air compressors);

the energy problems of the furniture industry

(ii) some understanding of some physics concepts

might best be addressed by an educational program.

such as heat and energy; and (iii) some under

Since the bulk of the industry is made up of small

standing of working with units.

units, which are not staff oriented, it was agreed

Depending on

the size and type of company, the participant

that the educational program must be tailored

may be the plant manager, the maintenance fore

specifically for plant personnel responsible for

man, the vice president, the personnel manager,

implementing energy conservation measures.

or the chief engineer.

it was recognized that the level and language of

The "Energy Caucus" is sponsored by the Southern

meaningful to this audience.

Also,

the program must be carefully chosen to be
SFMA suggested that

Furniture Manufacturers Association (SFMA),

the realization of a quality program to meet this

headquartered in High Point, North Carolina,

need might best be achieved if NCSU would work

and the Furniture R&D Applications Institute

cooperatively with SFMA, thus making this program

at NCSU.

a joint venture.

The cost of this one-day program is

In the spirit of the land-

$35 per person for SFMA members and $45 for non

grant university, IES agreed to provide the time

members.

of technical people

This fee includes lunch and coffee

to develop and present the

breaks, NBS Handbook 115, and approximately 120

program, with SFMA to underwrite the out-of-

pages of handout material developed by the

pocket development costs.

authors.
During this preliminary meeting, a few program
2.

PRELIMINARY DISCUSSIONS

guidelines were established.

It was generally

felt that too many guidelines at this stage

In October of 1975, Mr. E. L. Briggs, Jr. of the

would only serve to constrain the development of

Southern Furniture Manufacturers Association

the program.

(SFMA) met with members of the Industrial

Thus, the initial set of guidelines

were limited to the following:

Extension Service (IES) and the Furniture
Manufacturing and Management Department of North

* the program should be well-done,

Carolina State University to discuss the energy

* the program should be no longer than one

situation and its effect on the furniture
industry.

working day,

The focus of Mr. Briggs' concern was

* the program should use visual aids of all

that energy costs were becoming an increasingly

types, and

significant factor in furniture manufacturing.

* the program should be workshop oriented —

Feedback from SFMA members indicated a rising

with considerable time set aside for the

concern with problems associated with energy.

discussion of problems and the exchange of

In recent years, the cost of energy, as a per

information.

cent of sales dollars, has increased from less
than one percent to 3.5 - 4.2 percent.

Although the authors were familiar with general

For an

energy conservation concepts, they felt it was

industry that historically has been a low

essential to the relevancy of the program for

profit* industry, such increases in manu

them to become more familiar with the furniture

facturing costs are a serious problem; partic

industry through plant visitations.

ularly to the small companies that are struggling
*Typically, case goods manufacturers realize a net profit of 4-5 percent (after
taxes), while upholstery firms average 1-2 percent less.

382

Mr. Briggs

of SFMA agreed that this was highly desirable and

personnel.

that SFMA would pay expenses for the travel

this position, and suggested that the first two

involved.

programs might be the subject of later meetings.

It was further suggested that such

SFMA acknowledged the validity of

plant tours would provide an excellent opportu
After considerable discussion, the group decided

nity for taking slides of various furniturerelated energy conservation opportunities.

that the program should address the following

The

major topical areas:

meeting concluded with the participants feeling
optimistic that the program would be a worth

* Energy conservation programs —

while effort and of real service to the people
of North Carolina.

tion and implementation

A planning meeting was

scheduled for December 5 in Greensboro —

* Boiler operation
at

* Burning wood waste

which time the authors would meet with executives

* Steam traps

from the furniture industry and discuss the

* Compressed air

details

* Heating and exhaust systems

of the proposed energy conservation

program.

* Dry kilns
3.

3.1

organiza

* Electrical energy consumption

PROGRAM DEVELOPMENT

It was further agreed that for maximum impact,

THE PLANNING MEETING

the program must emphasize practical situations
On December 5, the authors met with a group of
which plant people understand and to which they
executives from the furniture industry for a
can relate.

Whenever possible, an energy

planning session on the proposed energy conserva
conservation opportunity should be evaluated in
tion program.

The industry group consisted
terms of energy dollars saved versus energy

primarily of vice presidents, chief engineers,
and plant managers —

dollars spent.

technical people with

broad experience in the furniture industry.
A preview of the completed program was scheduled
The primary purpose of the meeting was to
for January 29 in Greensboro, at which time these
determine the principle areas of energy conserva
same executives would be given an opportunity to
tion that should be covered during the program.
evaluate the final version of the "Energy Caucus.'
The authors were intent upon getting the
This review was felt to be a critical part of
industrial perspective on this point, since they
the program development, since it provided a
wanted the program to have the proper focus and
final check by the furniture industry on the
orientation and not be simply an academic
content, level, and relevancy of the "Caucus."
exercise.
3.2

THE INDUSTRY TOUR

The industry group strongly supported the SFMA
position that there was a tremendous need for an

After the planning meeting, the authors visited

energy conservation program for plant personnel.

numerous furniture plants throughout North

However, Mr. Lorah Fox of Lea Industries express

Carolina, learning firsthand about the energy

ed some concern that such a program would not

problems of the industry.

yield long-term results in the factory —

authors had the opportunity to talk to people

energy conservation was
support.

unless

at all levels of operation, and were able to

given top management

formulate a broad perspective on the needs of

It was his feeling that the industry

needed a three-prong attack —

During the tour, the

the industry.

one which

A few companies were found to

focused on top management, another for the

have effective company-operated energy conserva

financial people, and a third for plant

tion programs, but the majority were found to be
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sadly lacking in this area.

Regardless of .their

ences on similar problems from their individual

particular state, all companies were most helpful

work situations.

in describing their operation and in pointing out

information was felt to be a valuable function

energy conservation opportunities that could be

of the workshop.

used as workshop examples and problems.

included in the program, it was suggested that

The tours

also provided the authors with the opportunity to

Such an exchange of ideas and

If calculations were to be

the calculation procedure be presented by the

take over 100 pictures of energy conservation

instructors —

opportunities, and the resulting slides formed

would then be able to apply these procedures in

an important part of the final program.

their own work environment.

The authors spent most of December and January

In summary, the feedback from the industrial

developing course materials.

planning group was positive.

Based on the

planning meeting and experience from plant

and those participants so inclined

They felt that this

program would be an important first step in

visitations, the authors developed 80-100 pages

informing the industry on the methods and potential

of written information, examples, and problems.

benefits of an energy conservation program.

Also,

Conjointly, about 40 colored transparencies were

the feeling was expressed that the program partic

made on specific technical points in the major

ipants would gain valuable tools for implementing

areas of energy consumption identified pre

basic energy conservation measures in their

viously.

individual plants.

Copies of these transparencies are

included with the handout material.

All educa

tional material is distributed to participants
in a three-ring notebook.

4.

SPONSORING ORGANIZATIONS

Thus, the workshop
4.1

hinges around
* worked examples and illustrations

THE SOUTHERN FURNITURE MANUFACTURERS
ASSOCIATION (SFMA)

SFMA is a voluntary non-profit trade association

* use of slides

for manufacturers of household and institutional

* use of colored transparencies

furniture.

* handout material

Founded in 1911, SFMA provides

management services and information to aid the

* NBS Handbook 115

growth and development of the furniture industry.

* an energy film.

The Association is divided into five divisions —
3.3

THE TRIAL RUN

Production and Cost, Sales and Marketing,

The trial run was held in Greensboro, North

Industrial Relations, Traffic and Transportation,

Carolina on January 29, 1976 with many of the

and Finance.

Each division is governed by people

industry people present who had attended the

from industry whose primary function within a

previous meeting.

manufacturing company is directly related to the

well received.

In general, the program was

The only major criticism related

concerns of that division.

This organizational

to the calculations required to complete certain

structure makes possible participation by all

problems.

levels of management —

Some industry representatives feared

that the calculations might discourage or lose
some of the workshop participants.

from the company president

to the plant supervisor.

The

executives felt that the potential audience might

Membership in SFMA is open to any company engaged

gain more from group discussions of energy

in the manufacture of furniture in the United

problems —

States.

discussion sessions which would

enable the participants to share their experi

Dues are based on the annual volume

of shipments.
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4.2

date, six programs have been presented.

FURNITURE R&D APPLICATIONS INSTITUTE

The Furniture Institute was created in July of
1973 —

with the aid of a NSF grant —

5.1

for the

INTRODUCTION

purpose of increasing the rate of innovation in

The program begins with a short 20-minute film

the furniture industry.

The objective was to

titled, "Energy: Critical Choices Ahead."

reduce substantially the time between an idea

film, developed by the U.S. Department of

and its useful application in industry.

Commerce, focuses the group's attention on the

To

This

national energy problem and the need for conserva

accomplish this time reduction, the Institute
follows through the entire process of research,

tion.

development, and application of a given project,

behind the energy crisis, (ii) the state of our

It discusses (i) some of the reasons

working closely with industrial partners.

domestic energy supplies, (iii) our increasing
dependence on foreign oil, and (iv) some possible
means for meeting our future energy needs.

The Furniture Institute is an integral part of
North Carolina State University.

It has an
5.2

Industry Advisory Board that gives counsel on
what projects are to be pursued.

It also has a
During this 30-minute session, the problems grow

Board of Directors which determines policy and
methods of operation.

ENERGY CONSERVATION AND THE FURNITURE
INDUSTRY — A PERSPECTIVE

ing out of the Energy Crisis are related to the

The Director of the

Institute works with NCSU faculty and the

furniture industry.

technical staffs of participating companies to

of a typical furniture plant is presented, and

accomplish the goals established by the two

the effect of the inputs and outputs on the energy

Boards.

consumption of the plant is discussed.

Major faculty participation comes from

Engineering and Forest Resources —

A simple input-output model

The

participants are encouraged to develop a broad

with Textiles

perspective of energy conservation as related to

contributing on an as-needed basis.

their plants —

to consider a reduction of any

In specific terms, the objective of the Furniture

input flow as a potential energy saving and a

Institute is to bring about conservation of

reduction of the energy level of any output flow

materials, improvement in the product line, and

as a possible source for energy recovery.

economy in manufacturing and distribution.

Some
A second objective of this session is to take the

of the projects now underway are:

participants on an energy audit (via slides) of a
* A technological and economic study of
typical furniture plant.

During this audit,

the potential of fingerjointing,
various energy conservation opportunities are
* Lumber yield improvement program,

pointed out, thus enabling the workshop partic
* Furniture finishing operations through

ipants to relate energy conservation to their own
the use of robots, and
plants.

The costs and savings related to each

* Improved dry kiln practices.
energy conservation opportunity are emphasized.
However, the actual calculations involved in
5.

THE ENERGY CAUCUS

arriving at these cost figures are presented in

The first "Energy Caucus" was held in Greensboro

the technical sessions later in the workshop.

on February 14, 1976, with additional sessions

The main purpose of this session is

scheduled for ten other Southern locations.

A

i) to establish a framework of the workshop

special session was also scheduled for the South

for the participants,

Western Furniture Manufacturers Association at
its annual meeting in Las Vegas on March 3.

ii) to establish an energy conservation

To

perspective among the participants, and
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iii)

5.3

to have the participants come to the

During thisSession, primary attention is given to

realization that the presentation of any

the dominant variables which affect boiler effi

ECO to management, regardless of its

ciency —

technical merit, must be based on energy

air.

dollars rather than BTUS.

is discussed, and various measurement techniques

air to boiler efficiency are also discussed.
Example problems and discussion questions are

participant an overview of the main ingredients
of successful energy conservation programs.

Most

recommended by the U.S. Department of Commerce —

5.4.1

initially in pamphlets and later in the publica

Industry and Commerce", NBS Handbook 115.

The

as listed

are discussed during this presentation.

(1) Organize Management Resources
(2) Survey Energy Uses and Losses —

Records

(3) Implement Energy Conservation Actions —
Goals
(4) Launch an Energy Conservation Campaign
BOILERS

For most industry people, energy conservation
In the

furniture industry, however, the relationship
between energy conservation and boiler efficiency
Some people say, "Boiler

efficiency on wood firing is irrelevant since
the plant is forced to vent steam in order to
burn (get rid of) the excess wood waste."

Discussion Problem

Your company has been burning wood waste as a
supplemental fuel in the boilers for the last
few winters. Wood waste generated during the
summer has also been burned in the boilers — but
most of the resulting steam has been dumped to
atmosphere, since the steam supply greatly ex
ceeded the steam demand.

tion "Energy Conservation Program Guide for

is not as clear cut.

A

sampling of these examples is given below.

modifications of the four step procedure

means improving boiler efficiency.

introduced at various times during the session to
illustrate a particular idea or concept.

of these programs tend to be extensions or

5.4

General rules of thumb for re

lating changes in stack temperature and excess

The purpose of this session is to give the

below —

The importance of measuring these variables

are presented.

COMPANY-OPERATED ENERGY CONSERVATION
PROGRAMS

major elements of this procedure —

namely, stack temperature and excess

As a consequence of recent energy conservation
policies within the company, you (as Facilities
Manager) have initiated an ambitious program to
reduce energy losses. You have spent significant
capital improvement funds for insulating pipes,
replacing steam traps, installing steam flow
meters, recirculating dust collector air, and
enlarging storage facilities for storing
summer wood waste.
During this past winter the weather has been
unusually severe and your plant has had to
purchase 25% more fuel oil than the average of
the last five winters. This increase in fuel
oil consumption is quite unexpected — because
of the equipment improvements mentioned above.
Corporate headquarters acknowledges that the
winter has been more severe, but feels that the
energy conservation steps should have (at least)
offset the effects of the colder winter.

Others
As Facilities Manager in Charge of Energy
Conservation, you have been asked by corporate
headquarters to develop a detailed explanation
(with accurate numbers) of why oil consumption
has increased so drastically this winter.

say, "Wood waste is our most important raw
material; shortages have been developing;
particle board is utilizing much of the waste;
energy derived from burning wood can no longer
be regarded as a free byproduct."

What are you going to do?

It is fair to

say that neither statement is a completely
accurate description of reality, but —

What will you do between now and next winter?

the

authors believe that the latter position comes

5.5

closer to the truth today, and will prove to be

The purpose of this session is:

much more accurate in the future.

ELECTRICAL ENERGY CONSUMPTION

It is from
i) to introduce the participants to the

this perspective that the presentation on boilers
subject of electrical energy billing,
was developed.
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of the metering equipment — which can run as
high as $1500 per installation.

ii) to give the participants an understanding
of "energy charges", "demand charges",

How does the present electrical rate structure
influence the usage patterns (habits) of the
industrial user?

and the relationship between them, and
iii) to introduce the participants to such
concepts as electric demand metering,

The present structure encourages the industrial
consumer toward high energy usage and low demand.

demand control, 12-month ratchet clause,
load factor, and power factor.

How is "load factor" determined?

The following examples and discussion questions

_

Actual Usage__________
(Hours/month)(Peak Demand)

illustrate the type of material covered in this

Loa

session.

The power company would like to get the "Load
Factor" as high as possible — by increasing
usage and decreasing peak demand.

5.5.1

Example

During January of 1975, a local furniture com
pany used 177,120 kwh, with an actual demand of
380 kw, a billing demand of 600 kw, and a total
bill of $3,984.02. Go through the bill calcula
tion procedure and check to see if the company
was overcharged.

actor

What are some typical load factors for different
industries?

95%
60-65%
40%
15%

Chemical, Glass
Textile
Knitting,' Sewing
Lumber

During the workshop, the importance of the bill
calculation procedure is discussed, and specific
sections of the rate schedule are emphasized.

STEAM TRAPS

5.6
5.5.2

Load Factor

Type of Plant

Group Discussion Questions

The session on steam trapping has been presented
on various occasions by a representative from

As an industrial customer, do you believe it
would be to your advantage or disadvantage to
have the demand integrated over a 20-minute,
10-minute, 5-minute period? Why?

Yarway Corporation.-

A sampling of the type of

information discussed is given in the following
examples.

The key here is the word maximum; which implies
that the power company needs to know your peak
demand — while the low demand times are really
of no interest to them. The shorter time frames
would tend to yield larger integrated demands
which in turn would be reflected in a higher
demand charge to the customer.

5.6.1

Example

With the rising cost of fuel, industry has
become concerned with the inefficient loss of
steam — steam losses from leaking pipes, flanges,
steam traps, and other apparatus . How much
you think these losses cost you today? The
information below will give you some idea.

How does the 12-month ratchet work?

13,300
52,200
209,000
833,000

1/16
1/8
1/4
1/2

Why does Duke use a 12-month ratchet for deter
mining the billing demand?

Cost
Per
Year
$

Steam
Wasted
Per M o .
(lb.)

Leak
Diam.
(in.)

The demand charge for a given month is establish
ed by the maximum integrated 30-minute demand
in the previous 12 months, even if the actual
demand for that month is less than that maximum.

$

480
1890
7800
30,000

These costs are based on 100 psig. steam at
$3.00 per 1000 pounds.

Because the peak kw demand determines the power
generating and transmission equipment that Duke
must install to satisfy that peak demand, even
if that demand only occurs once a year.

5.7

INSULATION

In the previous session, the heat loss associated
How does the power factor adjustment enter into
the electric billing process?

with the loss of "live" steam from malfunctioning
traps, leaking valves, pipes, and flanges was

Here again, the exact nature of the adjustment
varies from company to company. Some power
companies are penalizing their industrial cus
tomers for power factors below .85 - others are
not. One of the reasons that a power factor
penalty is not universally imposed is the cost

discussed.

An equally serious energy loss is the

heat loss from uninsulated steam lines.

The

actual energy dollars lost because of uninsulated
steam piping is stressed in the following example
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5.7.1

Example

plant is now operating under a considerable
negative pressure — .10 inches of water gage.
The consequence of this rather substantial
pressure differential across the loading door is
that during the winter, cold air enters the
heated building at a velocity of 760 feet per
minute. For an 8-foot wide door, this corresponds
to a volumetric flow rate of

Consider a typical plant with a steam system
operating at 100 psig. Suppose that the steam
main which distributes the steam around the plant
is an uninsulated 8-inch line. From NBS Handbook
115, you can readily see that gn 8-inch pipe with
100 psig steam loses 1850 x 10 BTU per year for
each 100 feet of uninsulated pipe (based on 24
hour operation). For a line 1000 feet long, the
loss would be 10 times the above value — or
18,500 x 10 BTU per year. That is the energy
loss from one pipe — many plants have a large
number of these uninsulated pipes spread through
out the system. The cumulative energy loss —
and dollar loss — associated with these un
insulated lines can be quite large.

760 ft.
min.

For an average winter ambient temperature of
20°F, the energy required to heat this leakage
air up to the 70°F level of the plant is:
^
= 1.08 x CFM x a T
hr.
BTU
= 1.08 x 2026 x 50 = 109,500
hr.
This quantity of heat, expressed in terms of BTU
per hour, does not have much meaning for most
people. One perspective which may be helpful
is to compare this heat quantity with the rating
of the furnace in your home. Most average size
homes in the Mid-Atlantic States have furnaces
rated around 100,000 BTU per hour. Thus, the
air leaking into the plant through a 4-inch by
8-foot gap requires an energy source the size of
your home furnace to heat it up to 70°F.
5.9

But, you must remember that all the BTU's fired
in the boiler are not converted into steam —
some are lost in the conversion process, as
discussed in Section 5.4. Let's be optimistic and
assume a boiler efficiency of 80%. Then the
annual energy dollar loss becomes:

source of considerable energy loss.

loss are:
* air leaks

_ $578Q per yr>

* excessive line pressure
* high inlet

The following example illustrates the effect of

the heating, ventilation, and air conditioning

each of these factors on the energy consumption

A considerable portion

of this energy is wasted —

of a compressed air system.

simply because of

5.9.1

poor operating practices, carelessness, and

Example

As a consequence of recent increases in the
electric bill, the management of your company has
decided that the compressed air system should be
thoroughly evaluated from an energy conservation
point of view. You have been given the respon
sibility for conducting the evaluation. What
are you going to do?

In this session, the energy

lost as a consequence of trivial or minor
violations of basic energy conservation
principles is discussed.
5.8.1

temperature

* improper system layout

A tremendous amount of energy is consumed in

employee habits.

The factors

most commonly found responsible for this energy

HEATING, VENTILATION, AND AIR CONDITIONING

of industrial plants.

COMPRESSED AIR

The compressed air system in a plant can be the

.oU
5.8

cubic f t .
min.

2026

2026 CFM

The dollar loss associated with bare steam
lines is a function of fuel fired in the boiler
to generate the steam. Let's assume, for this
example, that you have an oil-fired boiler
burning #2 fuel oil. For a unit cost of $.32
to $.39 per gallon and a higher heating value
of 140,000 BTU per gallon, the energy cost
ranges from $2.21 to $2.38 per million BTU.
For calculation.purposes, use an average value
of $2.50 per 1CT BTU, Thus, the annual energy
dollar loss from 100 feet of 8-inch bare pipe
is:
$2.50
1850 x 106 BTU
= $4620 per yr.
year
io6 BTU

$4,
620 per_gea.r

4 in.____
x 8 ft.
12 in./ft.

Example
A reasonable first step in evaluating the energy
efficiency of a compressed air system is to
determine if the air is actually getting to where
it is needed.
Stated in other terms, this means
locating and repairing the air leaks in the
compressed air lines. But . . . air leaks are
odorless and invisible, and therefore often
difficult to find. Also, the hissing sound which
accompanies a leak is often difficult to hear

Consider a typical plant with a loading area
consisting of three 8 x 8 loading doors. On one
of these doors, the lower weather stripping has
been ripped off — leaving a 4-inch gap between
the bottom of the door and the cement floor.
As a result of an OSHA inspection last year, a
new exhaust system has been installed and the
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because of plant noise. Under such conditions,
it is important that you conduct your first
inspection of the compressed air system during
off-hours — either at night or on weekends,
when the plant noise is at a minimum. After
having located (and hopefully repaired) the large
leaks, you should inspect the pipeline, air hoses,
valves, and fittings for small ones. A good
method for locating these "harder to find" leaks
is to swab the line or fitting with soapy water
and then look for blowing bubbles. Even the
smallest leak will usually identify itself in
this fashion.

only informative for the persons involved, but

The energy loss associated with an air leak is
a function of the size of the hole, the line
pressure, and the cost of the energy used to
drive the compressor. From the table on page
3-31 in NBS Handbook 115, you will note that
one hole, 3/8 inch in diameter, will leak 79
million cubic feet of 100 psig air in one year
(for 24 hours a day operation). This air loss
is equivalent to 2190 million BTU per year or
$4370 (assuming a motor driven compressor at
$.02 per KWH). If the average electrical energy
cost in your area is $.03 per KWH, the energy
dollar loss for this leak increases to $6560.
It is important to remember that this is the
energy loss associated with one leak. In
typical plants — because of multiple leaks —
the energy loss is many times the above figure.

requested to complete at the end of each Caucus.

it is also educational for the other students
attending the Caucus.

At other times, partic

ipants bring information and devices to show or
share with the audience.
The six "Energy Caucuses" held to date have
generally been well-received.

One measure of

the effectiveness of these programs is the
SFMA evaluation sheet which each participant is

The response to the question —

"What is the

single best idea you received?

If you use it,

what will be the approximate first year savings?"
—

is particularly interesting.

Although only

about 10 percent of the participants felt they
could make such a forecast, the cumulative
predicted first year savings came to over
$720,000.

This figure is about 350 times the

registration cost of all participants to date.
Obviously, the success of this program can not
be attributed to any single factor.

At this point in your evaluation of the compress
ed air system, it is obvious that the air leaks
should be repaired as soon as possible. In some
situations, however, it may be necessary to
wait for a plant shutdown. In such instances,
perhaps some temporary measures can be taken to
plug the large leaks.

In the

opinion of the authors, some of the more
important elements which have contributed to
the success of this effort are:
(1) The cooperation and support of a strong
trade association. For this program,

6.

SUMMARY

SFMA was able to handle all advertising,

The presentation of the Energy Caucus is, in
large part, a multi-media performance.

promotion, and arrangements,

The

(2) The

workshop examples discussed in the previous

closely

section are "worked through" with the aid of
transparencies and slides.

counsel of an academic department
allied with the industry to be

served,

Tables, data, and

(3) A close working relationship between the

graphs are on reverse-color transparencies.

trade association and the academic

Slides of equipment and operating practices are

department, and

also projected concurrently on a second screen.

(4) A service-oriented faculty with broad

Calculation and equations are illustrated on

industrial experience capable of

clear acetate and projected with an overhead

relating to the industry people at the

projector.

appropriate technical level.

In this manner, close identity with

the audience is maintained in an informal
7.

manner appropriate for adult education.
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